Inhibition of histone deacetylation promotes abnormal epidermal differentiation and specifically suppresses the expression of the late differentiation marker profilaggrin.
Reversible protein acetylation modulates higher-order chromatin structure and transcription activity of the genome. The reversible acetylation is executed by the intrinsic acetylase and deacetylase activities of co-regulators associated with the regulatory regions. Compounds capable of inhibiting deacetylase activity are a powerful tool for dissecting the role of protein acetylation in gene function. The ability of the deacetylase inhibitors to preferentially affect the homeostasis of transformed cells has also prompted studies for their clinical application. We present evidence that deacetylase inhibition with trichostatin A (TSA) affects the normal epidermal tissue architecture and pattern of expression by a mechanism(s) that does not correlate directly with the hyperacetylated histone status. While promoting abnormal differentiation, TSA specifically represses transcription initiation of the differentiation marker profilaggrin. Multiple factors, among which we have identified decreased Sp1 binding, a local decrease in acetylation activity, and enhanced synthesis and recruitment of a repressor histone demethylase, alter the chromatin configuration over the promoter, ultimately blocking its activation by c-jun. As compromised profilaggrin production leads to epidermal and consequently allergic disorders, our findings emphasize the need for a detailed investigation of the role deacetylase inhibitors may play in the maintenance of epidermal homeostasis in order to optimize their clinical applicability.